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DISCLAIMER

Recovery plans delineate reasonable actions that are believed to be required to
recover and/or protect listed species. We, the U.S. Fish and Wildlife Service,
publish recovery plans, sometimes preparing them with the assistance of recovery
teams, contractors, State agencies, and others. Objectives will be attained and any
necessary funds made available subject to budgetary and other constraints
affecting the parties involved, as well as the need to address other priorities.
Recovery plans do not necessarily represent the views, official positions, or
approval of any individuals or agencies involved in the plan formulation, other
than our own. They represent our official position enly after they have been
signed by the Director, Regional Director, or California/Nevada Operations
Office Manager as approved. Approved recovery plans are subject to
modification as dictated by new findings, changes in species statuses, and the
completion of recovery tasks.

NOTICE OF COPYRIGHTED MATERIAL

Permission to use copyrighted illustrations and images in the draft version of this
recovery plan has been granted by the copyright holders. These illustrations are
not placed in the public domain by their appearance herein. They cannot be
copied or otherwise reproduced, except in their printed context within this
document, without the written consent of the copyright holder.
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U.S. Fish and Wildlife Service. 2002. Draft Recovery Plan for Chaparral and
Scrub Community Species East of San Francisco Bay, California. Region
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An electronic copy of this recovery plan will be made available at

http://www.rl.fws.gov/ecoservices/endangered/recovery/default.htm
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EXECUTIVE SUMMARY

Introduction: This recovery plan covers six species of plants and animals that
occur primarily in chaparral and scrub habitat in a three-county area east of San
Francisco Bay in California. One plant, Arctostaphylos pallida (pallid
manzanita), and one animal, Alameda whipsnake (Masticophis lateralis
euryxanthus), are federally listed as threatened. In addition, four species of
concern are addressed, three plants (Arctostaphylos manzanita ssp. laevigata
[Contra Costa manzanita], Cordylanthus nidularius [Mt. Diablo bird’s-beak], and
Eriogonum truncatum [Mt. Diablo buckwheat]) and one animal (Berkeley
kangaroo rat [ Dipodomys heermanni berkeleyensis]). The latter two are presumed

extinct.

To varying degrees the loss, fragmentation, and degradation of habitat has
resulted in, or continues to cause, the decline of species covered in this recovery
plan. This trend is likely to continue. The Association of Bay Area Governments
projects 1.4 million new residents will work and live within the greater San
Francisco Bay area by the year 2020. The counties east of San Francisco Bay are
expected to lead the region in this growth. As the population grows, protecting
remaining habitat and conducting land management actions essential for species
recovery are likely to become more difficult. Whether it be returning natural
disturbance regimes to fire adapted habitats such as chaparral, or conducting fuel
reduction for the prevention of catastrophic wildfires, conducting vegetation
management on highly flammable habitats within the urban/wildland interface

will be a challenge.

The Endangered Species Act mandates the preparation of recovery plans for listed
species unless such a plan would not contribute to their conservation. Recovery
plans detail the actions necessary to achieve self-sustaining, wild populations of
listed species so they will no longer require protection under the Endangered
Species Act. Species of concern are not required to have recovery plans.
However, nonlisted species are included in this recovery plan because a
community-level strategy provides opportunities for pre-listing conservation of
species that have needs similar to those of listed species.



Recovery Objectives: The ultimate goal of this recovery plan is to delist the two
threatened species and to ensure the long-term conservation of the extant species
of concern. For the two presumed extinct species of concern the immediate goal
is to confirm their status. If the species are not rediscovered, insights gained
about the reasons for their extinction may assist in community restoration. If
extant populations of the species are discovered, the ultimate goal would be to

ensure their long-term conservation.

Recovery Priority: Priority numbers, per criteria published by Federal Register
notice (48 FR 43098; September 21, 1983), are 9C for Alameda whipsnake and
11C for Arctostaphylos pallida.

Community-Level Strategy for Recovery and Conservation: This recovery
plan presents a community-level strategy for recovery and conservation because
all of the listed and nonlisted species addressed here co-occur in the same natural
communities. The likelihood of successful recovery for listed species is increased
by protection of intact communities. Protecting the community will provide
opportunities for pre-listing conservation of nonlisted species, which likely have
needs similar to those of listed species. The community-level strategy is
determined by the available information on biology, distribution, and population
status of covered species; extent, location, and quality of existing habitats; and
how present and anticipated land and fire management activities will affect these
species within the landscape east of San Francisco Bay. The major goals of the
recovery strategy include:

. formation of a Recovery Implementation Team that will work to develop
and implement both immediate and long-term cooperative active

management of the chaparral and scrub communities;

. protection of identified habitat from development, fragmentation,

degradation, and incompatible uses;

. restoration of successional habitat through reintroduction of the natural

disturbance regime (fire);
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. protection of populations representing the full range of genetic variation
and geographic extent of the species (including reintroduction as
necessary); and

. achievement of self-sustaining status in specified populations.

The four key elements that compose this community-level recovery and
conservation strategy are described below:

1. Recovery Criteria

The community-level approach facilitates species recovery and conservation but
does not negate the need to consider the requirements of each species. Thus,
separate criteria are given in the recovery plan for delisting the two threatened
species and for achieving long-term conservation of the four nonlisted species of
concern, in order to track their progress toward recovery or conservation and
ensure that all of their recovery and conservation needs are addressed.
Community health indicators will be monitored to determine appropriate adaptive

management techniques

Common elements of the recovery criteria for Arctostaphylos pallida and the

Alameda whipsnake, and conservation criteria for the species of concern, are that:

. Specified recovery areas are secured and protected from incompatible
uses.
. Management plans oriented to species conservation (and adaptively

updated based on current research) are approved and implemented for

recovery arcas.

. Monitoring in recovery areas demonstrates stable or improving trends in
species populations and successional diversity of natural habitat.

. Threats are ameliorated or eliminated, and fire techniques for habitat

management are studied and implemented.
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Protection strategies for species of concern are based on the assumptions that if
populations are secure from threats, co-occur with listed species, are stable or
increasing, and remain extant throughout the species’ historical range, their long-

term conservation will be ensured.

2. Habitat Protection

Building on an already extensive network of large land holdings (Federal lands,
State, regional, and local parklands, and water district lands), this recovery plan
focuses on restoring habitat; reviewing and determining if existing protection
mechanisms (e.g., conservation easements, deed restrictions, agency policies) are
adequate; and developing priorities for future land or easement purchases. In
some cases, protecting smaller land holdings, typically in private ownership, may
be essential for recovery. These holdings may help maintain corridors for
dispersal or protect the full range of genetic variation and geographic extent of a
species. Special care must be taken to work cooperatively with all landowners.
Providing financial and other incentives for landowners to continue species-

compatible land uses and accept conservation easements is of a high priority.

Reducing further fragmentation of habitat is crucial for recovery. In some cases
unoccupied habitat, if in a corridor area or area needed for population
augmentation, reintroduction, or introduction, can be as crucial to recovery as the
protection of occupied habitat. Planning and diligence on the part of the
Recovery Implementation Team will be necessary to avoid the loss of recovery
opportunities due to further fragmentation.

3. Monitoring and Research Programs

This recovery plan has been developed based on the best scientific information
currently available. However, many important aspects of species biology and
management have not yet been studied. Thus, continued research, in conjunction
with adaptive management, is a crucial component of this plan. Recovery criteria

and tasks must be reevaluated for each species as research is completed.

Primary information needs for the species covered in this recovery plan are:
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. studies of the effects of fire management options on species;

. assessment of chaparral and scrub community health;

. habitat management research;

. studies of ecology and biology;

. surveys to better determine species distribution, abundance, and genetic

variability; and

. studies of reproduction and demography

4. Adaptive Management

In many cases, active management of the land is necessary both to address vital
fire management issues and/or to maintain and enhance habitat values for the
species covered in this recovery plan. However, management strategies have not
been investigated for most species and fire management needs to proceed.
Management related research may take multiple years to complete, and although
management plans exist for many of the large landholdings, management
specifically addressing recovery of these species either has not been developed, is
not in place, or does not address the needs of both the species and fire
management. The only practical approach is adaptive management, where
management is applied, population responses are monitored, the outcomes are
evaluated, and management is readjusted accordingly.

The return of natural processes, such as disturbance, to the chaparral and scrub
communities is essential for long-term, large-scale community health.
Reintroducing disturbance, including fire, will require cooperative efforts among
various agencies and acceptance by all stakeholders including the general public.
Adaptive management will be used to determine the most biologically sound and

efficient techniques within the overarching framework of safe fire management.

Implementation Participants: Although we have the statutory responsibility for
implementing this recovery plan, and only Federal agencies are mandated to take
part in the effort (through land ownership, licensing, or permitting
responsibilities), the participation of a variety of groups in both initial recovery
plan implementation and the subsequent adaptive management process, is
essential to successful recovery. This recovery plan recommends the

establishment of a regional, cooperative public/private Recovery Implementation
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Team to enlist the participation of all stakeholder groups and interested parties.
This team will develop participation plans, coordinate education and outreach
efforts, assist in developing economic incentives for conservation and recovery,
ensure that adaptive management is practiced, and oversee the implementation of

other recovery and management tasks.

Total Estimated Cost of Recovery: The total estimated cost of recovery for the
two federally listed species and conservation of the four nonlisted species of
concern is broken down by priority of tasks. Certain costs, such as land
acquisition for the Alameda whipsnake and some of the management actions,

have yet to be determined.

Priority 1 tasks: Total $6,403,000+
Those actions that must be taken to prevent extinction or prevent

the species from declining irreversibly in the foreseeable future.

Priority 2 tasks: Total $5,867,600+
Those actions that must be taken to prevent a significant decline in
species population or habitat quality, or some other significant

negative impact short of extinction.

Priority 3 tasks: Total $742,500+
All other actions necessary to meet recovery objectives.

There are likely to be additional costs that are yet to be determined.

Date of Recovery: Because recovery is defined in relation to community health,
which is thought to be dependent on disturbance regimes such as fire, the date of
recovery for the Alameda whipsnake is anticipated to be a minimum of one and
one-half fire cycles or 45 years (based on 30-year fire cycles in coastal scrub).
The time anticipated for recovery of Arctostaphylos pallida is anticipated to be a
minimum of at least three fire cycles or approximately 120 years (based on 40-

year fire cycles in maritime chaparral).
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I. INTRODUCTION

Alameda, Contra Costa, and western San Joaquin Counties lie just east of San
Francisco Bay and are in the northern portion of the southern Coast Range.
California’s Coast Ranges extend over 800 kilometers (500 miles) from near the
Oregon border southward to the Santa Barbara area. San Francisco Bay divides
them into two ranges, the northern and southern Coast Ranges (Schoenherr 1992).

On the coastal side of the southern Coast Range, the climate is heavily influenced
by the presence of comparatively cold water offshore. As a result, heavy fog
often cloaks the coastal slopes. This influence of the maritime climate has
resulted in diverse assemblages of plants (such as coastal sage scrub, northern
coastal scrub, and maritime chaparral), which are watered with the fog drip
characteristic of this region. Another important component of the vegetation in
the southern Coast Range is chaparral, which dominates on hot south-facing
slopes. Cooler north-facing slopes tend to be occupied by woodlands and the
interior valleys of the Coast Ranges are dominated by annual grasslands. This
distinctive patterning of vegetation is also influenced by soil, slope, and fire, and
is accentuated by the long, dry summers of the area’s Mediterranean climate
(Schoenherr 1992). This variety of vegetation has led to unique assemblages of

insects, birds, reptiles, amphibians, and mammals.

The Diablo Range is part of the inner south Coast Range of California. The
Diablo Range is 32 to 48 kilometers (20 to 30 miles) wide and extends in a
northwest to southeast direction as a more or less continuous mountain chain for
approximately 300 kilometers (190 miles) from San Pablo Bay in central
California to Polonio Pass in northeast San Luis Obispo County. The Diablo
Range varies from 600 to 1,280 meters (2,000 to 4,200 feet) in elevation and is
broken by four or five east to west passes. These passes divide the Diablo Range
into several distinct units: Contra Costa Hills, Mt. Diablo, Mt. Hamilton Range,
Panoche Hills, San Carlos Range, and Estrella Hills (Sharsmith 1982). This
recovery plan covers chaparral and scrub communities in Alameda, Contra Costa,
western San Joaquin, northern Santa Clara, and southern Solano Counties
(Figure 1).
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Portions of the Diablo Range are thought to have been surrounded by marine
embayments (seawater) since the middle Miocene era, when modern plants and
animals were developing. Much of the surface of the Diablo Range is composed
of Franciscan series rock. The soils formed from Franciscan rock are believed to
partially control the present distribution of certain plant species in the Diablo
Range (Sharsmith 1982). Serpentine rock, which is a frequent component of
Franciscan rock, yields a soil rich in heavy metals and low in nutrients required
for plant growth (Kruckeberg 1984). Because of this unique serpentine soil, a
distinctive and specialized group of plant species has developed.

Fire has played and continues to play a role in shaping the vegetative communities
of the Diablo Range. Many fire-adapted plant species occur here, at times
defining communities by their presence. The normal succession of vegetation can
be interrupted by fire, producing a patchwork or mosaic of different plant

communities, or communities with differing age classes (Bowerman 1944).

The area covered by this recovery plan is within a zone of biogeographical
transition between coastal and interior habitats, between lowland grassland and
higher elevation woodland and chaparral, and between southern and northern
elements of the Coast Ranges flora. All of these influences give rise to the
relatively high degree of local and regional biodiversity in the area east of San
Francisco Bay. Maintaining biological diversity requires attention to the
ecosystem, the species within those ecosystems, and the genetic makeup of those
species (Wilcox 1998). This recovery plan will focus on maintaining biological
diversity of the chaparral and scrub community (an ecosystem component),
selected species within this community, and the genetic integrity of these selected
species (Figure 2).
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A. Overview

1. Species Represented

Listed Species. - This recovery plan covers the Alameda whipsnake (Masticophis
lateralis euryxanthus) and Arctostaphylos pallida (pallid manzanita), which are
federally listed as threatened (Table 1).

Unlisted Species. - Additionally, this recovery plan covers three plants and one
animal that are not federally listed but have been previous candidates for Federal
listing, are currently State listed and/or recognized by the California Native Plant
Society as rare, or are presumed extinct (Table 1). These species are
Arctostaphylos manzanita ssp. laevigata (Contra Costa manzanita), Cordylanthus
nidularius (Mt. Diablo bird’s-beak), Eriogonum truncatum (Mt. Diablo
buckwheat), and the Berkeley kangaroo rat (Dipodomys heermanni

berkeleyensis). The latter two species are now presumed extinct.

The two species that are presumed to be extinct are included because plants and
animals thought to be gone have sometimes been "rediscovered". In the period
between 1988 and 1994, 13 plant taxa were rediscovered in California. As natural
habitat in California continues to shrink, time runs out for chance encounters with
these species. Plants that have not been seen in 50 years may still have viable
seed at historical locations, but once those locations are paved or the soil too
degraded those species may become extinct. A comprehensive approach toward
rediscovery may very well prove fruitful; if so, measures could then be taken to
safeguard the individuals and their habitat (Skinner ef al. 1999). If, however, the
species is not rediscovered, the knowledge gained during surveys of historical and
remaining habitat may provide clues to the reasons they vanished and could well
be crucially important for protecting the habitat or community from further
degradation. Eriogonum truncatum and the Berkeley kangaroo rat both were
historically found in chaparral and scrub communities and adjacent grasslands.
Including these two species in comprehensive surveys conducted for the other
species covered in this plan may result in the discovery of extant populations.
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Table 1. Species covered in the draft recovery plan for chaparral and scrub

community species east of San Francisco Bay, California

Federal Listing
Species Status” | Recovery Date and Comments*
Priority” | Reference; State
Listing Date
Eriogonum truncatum 1A Category 1 in 1980,
(Mt. Diablo buckwheat) determined not
warranted in 1993;
Presumed extinct
Cordylanthus nidularius SR, 1B none; 6 Oct 1978 | Category 1 in 1980,
(Mt. Diablo bird’s-beak) removed in 1996;
Population status -
unknown
Arctostaphylos manzanita 1B Population status -
ssp. laevigata unknown
(Contra Costa manzanita)
Arctostaphylos pallida FT, SE, 11C 22 Apr 1998 Population status -
(pallid manzanita) 1B (63 FR 19842); declining
5 Oct 1979
Berkeley kangaroo rat Category 2 in 1994,
(Dipodomys heermanni no current Federal
berkeleyensis) Status; Presumed
extinct
Alameda whipsnake FT, ST 9C 5 Dec 1997 Population status -
(Masticophis lateralis (62 FR 64306); declining
euryxanthus) 27 June 1971

* FE: federally endangered. FT: federally threatened. SE: State endangered. ST: State
threatened. SR: State rare. 1A: California Native Plant Society - Plants Presumed Extinct in
California. 1B: California Native Plant Society - Rare, Threatened or Endangered in California
and elsewhere.

b Recovery Priority: See Appendix A for how recovery priorities are established for listed species.
Only federally listed species are assigned a recovery priority number.

¢ Category 1 candidates were those taxa for which we had on file substantial information on
biological vulnerability and threats to support preparation of listing proposals. Category 2
candidates were those taxa for which data in our possession indicates listing is possibly
appropriate, but for which substantial data on biological vulnerability and threats are not currently
known or on file to support the proposed rule. Categories 1 and 2 were discontinued in 1996; these

categories no longer apply.
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Within the Contra Costa Hills section of the Diablo Range lie the
Oakland/Berkeley Hills, which form a moderately rugged belt about 24 kilometers
(15 miles) long and 16 kilometers (10 miles) wide with a prominent western-
facing scarp (Hinds 1952). Situated immediately east of San Francisco Bay, the
vegetation is influenced by maritime climate; fog drip may account for an
equivalent of 25 centimeters (10 inches) of precipitation in the Berkeley Hills
(Schoenherr 1992). Both the Alameda whipsnake and Arctostaphylos pallida
occur within the Contra Costa Hills section of the Diablo Range. Arctostaphylos
pallida is restricted to the Oakland/Berkeley Hills, primarily on north and east
facing slopes where bare, siliceous (rich in the mineral silica), mesic (containing
medium amounts of moisture) soils with low fertility exist (Amme and Havlik
1987a). The Berkeley kangaroo rat once occurred in this area but is now
presumed to be extinct.

Mount Diablo is an isolated peak within the Diablo Range. The main peak
(Summit of Mount Diablo) rises to a height of 1,166 meters (3,849 feet). North
Peak, 1,080 meters (3,563 feet) high, is northeast of the main peak, to which it is
connected by a long ridge. The north side of the mountain as a whole is steep.
On the south and southeast sides, Mount Diablo drops down at first steeply and
then more gently. A narrow strip or outcrop of serpentine, less than 0.8
kilometers (less than 2 mile) wide and about 8 kilometers (5 miles) long, runs
north of the summit in a northeasterly direction, passing just north of Deer Flat.
Mount Diablo has a Mediterranean climate with infrequent summer fog.
However, at other times of the year fog may cover the summit or the lower parts
of the mountain, and on occasion snow falls on the summit (Bowerman 1944).
These climatic conditions, together with slope aspect and soil and rock types,
determine plant communities (Schoenherr 1992). The Alameda whipsnake occurs
on Mt. Diablo, along with Arctostaphylos manzanita ssp. laevigata and
Cordylanthus nidularius. Eriogonum truncatum and Berkeley kangaroo rat once

occurred in this area but are now presumed to be extinct.

The Mount Hamilton Range is the last subdivision of the Diablo Range that is
covered in this recovery plan. Forming an unbroken, well defined, and relatively
isolated mountain block approximately 80 kilometers (50 miles) long and 48
kilometers (30 miles) wide, it is delimited on the north by Niles Canyon, Sunol
Valley, Livermore Valley, and Altamont Pass (all in Alameda County), and on the
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south by Pacheco Pass in southern Santa Clara County. Within the most northerly
portion of the Mount Hamilton Range lies Sunol and Cedar Mountain Ridge. The
area just north of Alameda County’s border with Santa Clara County is the
southernmost extent of the Alameda whipsnake. Eriogonum truncatum and
Berkeley kangaroo rat once occurred in this area but are now presumed to be

extinct.

2. Biotic Communities Represented

Six community designations have been chosen to represent this floristically
complex area: chaparral, maritime chaparral, coastal sage scrub, edaphic

communities, annual grasslands, and woodlands.

Chaparral. - Chaparral is a floristically rich, shrub dominated community,
supporting approximately 240 species of woody plants (Ornduff 1974). Shrubs in
this community are mostly evergreen, with leaf characteristics such as resinous,
waxy, or ill-tasting coatings, which decrease water loss or discourage herbivores.
Woody stems and relatively deep root systems are also characteristic of the
evergreen species within chaparral. Nutrient and water absorption in chaparral
evergreens (e.g., Adenostoma fasciculatum [chamise] and Arctostaphylos
[manzanitas]) seems to be enhanced by mycorrhizal fungi. Above-ground growth
of evergreen shrubs occurs for 4 to 6 months during the winter and spring. The
rest of the year, growth goes into the roots. Common evergreen shrubs include
Arctostaphylos spp., Baccharis pilularis (coyote brush), and Adenostoma
fasciculatum. Many chaparral plants have growth or reproductive strategies to
survive drought and fire. In the Coast Ranges, chaparral typically occurs on
south-facing slopes or in association with serpentine or other depauperate (poor)
soils (Schoenherr 1992).

Maritime Chaparral. - Maritime chaparral is a unique kind of chaparral that
occurs in patches on the coastal side of the southern Coast Ranges. Shrubs here
form low, conspicuous mounds in open areas among Quercus (oak) or Pinus
(pine) woodlands (where planted Eucalyptus spp. may also be present). The
significant feature that differentiates this form of chaparral from that in the
southern part of the state is the presence of abundant summer fog. Many maritime
chaparral species have adaptations to survive both drought and fire. Maritime
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chaparral is dominated by a number of endemic Arctostaphylos and Ceanothus
(California lilac) species. The community also includes Adenostema
fasciculatum, the most common species in many chaparral communities
(Schoenherr 1992). In the Coast Ranges, maritime chaparral occurs in patches on
the coastal side of the Ranges.

Coastal Sage Scrub. - The coastal sage scrub community has been called soft
chaparral because many of the dominant plants bend easily and/or have soft,
flexible leaves. Many of the shrubs are odoriferous, such as Salvia mellifera
(black sage), or are drought-deciduous as is the case with Mimulus aurantiacus
(bush monkeyflower) and Artemisia californica (California sagebrush). Coastal
sage scrub thrives under the influence of a maritime climate; however, it is not
restricted to coastal regions and can be found inland in locations where there is
fog (such as Mt. Diablo). Precipitation from rain may be low in these areas,
averaging 25 centimeters (10 inches), but high humidity keeps evaporation rates
low and fog drip provides enough moisture for these shallow rooted plants
(Schoenherr 1992). Northern coastal scrub is the variety of coastal sage scrub
found from Point Sur, Monterey County, north to southern Oregon. Most of the
shrubs are evergreen, and there is an important herbaceous element. Dominant
shrubs include Baccharis pilularis, Eviodictyon californicum (California yerba
santa), Gaultheria shallon (salal) and Lupinus arboreus (yellow-flowered tree
lupine). Coastal sage scrub and northern coastal scrub plants have adaptations to
survive drought and fire (Schoenherr 1992). Structure differs among stands,
ranging from patchy oceanside cover of nearly prostrate subshrubs to the tall
shrub layer (up to 2.0 meters or 7 feet) found at Mt. Diablo (Mooney 1988). In
the Coast Ranges, coastal sage scrub occurs on south and north-facing slopes. On

north-facing slopes the vegetation is more chaparral-like (Schoenherr 1992).

Edaphic Commupnities. - Edaphic communities grow on specialized soils such as
those derived from the rock serpentinite. Plants can be endemic (growing only in
that specialized soil), facultative (able to grow in specialized or nonspecialized
soil in the same location), or indicator plants (able to grow on nonserpentine soils
but exclusively utilize serpentine soils in certain geographic locations). In the
Coast Ranges within Alameda, Contra Costa, and western San Joaquin Counties,
indicator species for serpentine outcrops include Pinus jeffreyi (Jeffrey pine) and

Calocedrus decurrens (incense cedar). A facultative species is Adenostoma
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fasciculatum, which may be dwarfed and slow-growing on serpentine soils.
Growth on serpentine soils requires drought tolerance and the ability to deal with
high concentrations of certain minerals such as nickel and chromium (Schoenherr
1992). Some species may also be adapted to survive fire. In the Coast Ranges,
serpentine soils are associated with certain fault zones. In Alameda, Contra
Costa, and western San Joaquin Counties, serpentine soils are associated with the
Hayward Fault Zone and occur in the Oakland/Berkeley Hills and on Mt. Diablo
(McCarten 1987).

Annual Grasslands. - European settlement has permanently altered California’s
grasslands. A combination of factors are thought responsible: (1) invasion by
nonnative plant species, (2) changes in herbivorous animals and their grazing
patterns, (3) cultivation, and (4) changes in the natural fire regime (Heady 1988).
Today’s annual grasslands of California include a wide mixture of mostly
nonnative species, which respond to local site variation in soil nutrients (McGown
and Williams 1968), temperature, or moisture, or are limited by allelopathic
antagonisms (toxic exclusion by other plants) (Heady 1988). Annual plants begin
to germinate in the fall with the first rains, grow slowly through winter and
rapidly in spring, and mature in early summer. By summer the plants have set
seed and died. Buried viable seeds may live for years. Much of the grassland in
Alameda, Contra Costa, and western San Joaquin Counties (in fact, over
3,200,000 hectares or 8 million acres statewide) has been invaded by Centaurea
solstitialis (yellow star-thistle). Methods for control of this noxious nonnative
weed include burning over 3 consecutive years, controlled grazing during the
bolting stage (May through June), mowing, irrigating, and planting other species
that will outcompete C. solstitialis (Thomsen et al. 1994). The first two methods
are those most often used in Alameda, Contra Costa, and western San Joaquin
Counties. In the Coast Ranges annual grasslands occur adjacent to the chaparral
and scrub communities mentioned above. Several of the species in this plan use
this interface between grassland and chaparral or scrub.

Woodlands. - Woodlands are also intermixed with or adjacent to many
chaparral/scrub communities. A variety of woodland communities exist within
the recovery plan area. These woodland communities may include various
Quercus (oak) species, mixed evergreens including Pinus sabiniana (grey pine),

Sequoia sempervirens (coast redwood), Arbutus menziesii (Pacific madrone),
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Umbellularia californica (California bay); the summer-dormant Aesculus
californica (California buckeye), and Acer macrophyllum (bigleaf maple), a
common component of riparian vegetation. In the early 1900's Pinus radiata
(Monterey pine) was planted to forest the barren hills in preparation for coming
real estate developments, and nonnative Eucalyptus species were planted for
hardwood production (East Bay Regional Park District in /itt. undated) and as
windbreaks.

3. Natural Disturbance Regimes

The natural disturbance regime most commonly associated with chaparral/scrub
communities is fire. Other natural disturbances, such as landslides, droughts, and
herbivory, have also affected these communities but to a lesser extent. Chaparral
communities have evolved in association with fire over millions of years, and in
fact require fire for proper health, vigor, and reproduction. Most chaparral plants
have adaptations enabling them to recover after a burn, by sprouting from roots or
root-crown burls, having seeds that require fire to break dormancy, or requiring
fire to remove shrub-derived toxins in the soil that inhibit seed germination.
Additionally, some herbaceous species will not germinate unless ash is present on
the ground when it rains. Some characteristics of chaparral species, such as the
volatile oils found in certain species (especially in the leaves), seem to facilitate
fire.

Fire may be a necessary environmental factor for chaparral stands composed only
of Adenostoma fasciculatum (chamise), as these stands do not seem to be
sustainable in the absence of fire (Hanes 1988). After a natural disturbance such
as fire, succession in chaparral generally passes through several stages. For the
first 1 to 3 years, cover is dominated by short-lived herbs and subshrubs. Shrubs
are present as seedlings and root-crown sprouts. From 3 to 15 years, herbaceous
species disappear as shrubs and subshrubs enlarge, but the canopy remains open.
From approximately 10 to 30 or more years, the shrub cover increases, the canopy
begins to close, relatively short-lived shrubs begin to die, and dead material
accumulates (England 1988). This timeline can be affected by species
composition, slope, aspect, elevation, precipitation, and soil type. In northern

California, because of the more mesic (wetter) conditions, a chaparral stand may
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become decadent in 20 to 25 years (Sampson 1944) and senile when older than 60
years (Hanes 1988). As chaparral stands age, diversity may decrease. For
example, Eriodictyon (yerba santa), Lotus scoparius (common deerweed), and
many Ceanothus species are relatively short-lived (less than 40 years) shrubs and
subshrubs that disappear from stands that have not been disturbed for decades
(Hanes 1988). Increasing age also reduces the growth and reproduction of
individual plants (Schoenherr 1992). The amount of canopy closure is strongly
affected by the age of the stand. Under some conditions the chaparral species may
be overtopped by woodland species, leading to loss of the chaparral community
altogether (Hanes 1988). Within pure stands of 4. fasciculatum, the levels of
plant-produced toxins and water-repellent substances in the soil appear to inhibit
the germination of A. fasciculatum itself and may, in part, be responsible for the
decadence (Hanes 1988).

Coastal scrub may not change greatly in the absence of disturbance (deBecker
1988). However, some evidence exists that coastal scrub may be invaded by

chamise, chaparral, forest or woodland species after a 50-year lapse in disturbance
(McBride 1974 as cited in deBecker 1988)

Fires in Mediterranean ecosystems affect animal communities as well. Fires can
kill animals directly through incineration and asphyxiation and indirectly through
changes in the plant community (Quinn 1994). However, many species are able
to survive fires and flourish in the post-fire years. Fire survival by reptiles can be
readily explained by the need of most reptiles to escape heat in hot, sunny
Mediterranean climates. Wildfires are most likely to occur during the day and in
hot weather, when many reptiles would be occupying heat refugia (Quinn 1994),
or would be in a thermoregulatory state allowing them to outrun the fire. Small
mammals are likely to sustain losses. However, populations of some species of
kangaroo rat (Dipodomys spp.), a nocturnal burrowing rodent, are known to
survive fires (Chew et al. 1959 as cited in Quinn 1994, L. Saslaw pers. comm.
1998). Marked changes in animal species composition and abundance may be
seen in post-fire years. For example, soil dwelling insects may decline while
foliage insects may become quite abundant. Force (1981, as cited in Quinn 1994)
postulated that the abundance of insects present the spring after fire was due to
migration from unburned areas or from islands of unburned vegetation. In

Californian chaparral, the maximum number of species and individuals of reptiles
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is reached in the early years after fire, when regenerating shrubs provide an
optimal mixture of cover and open areas for foraging and thermoregulation
(Quinn 1994). Mammals undergo the greatest and most variable short-term
changes in response to fire, with some species’ populations being severely
depleted and others showing sharp increases (Quinn 1994). The sequence of plant
succession and the nearest source population undoubtedly play a role in the

various responses of vertebrate and invertebrate species during post-fire years.

Prior to fire suppression, it is likely that naturally occurring fires were kept in
check by previously burned areas, and by limited dead understory or fuel load.
Much of the chaparral habitat in the east Bay area has not burned for many
decades (Figure 3). Heavy fuel loads caused by historic fire suppression increase
the risk of catastrophic wildfire. This fuel load in close proximity to human
habitation presents great concern to local, regional, and State jurisdictions. Large,
hot fires can kill threatened and endangered species and may adversely affect the
proper functioning of the chaparral community. Animal and insect species
normally able to escape by fleeing or burrowing may not survive the intense heat
and smoke from rapidly spreading fires fueled by excess dead understory.
Recolonization by these species will be more difficult the larger the area burned.
If fires are too hot, reestablishment of shrubs may not progress quickly enough to
provide chaparral habitat, and the resulting erosion when the rains come can result
in a significant loss of already limited topsoil (Schoenherr 1992). Presently,
rather than completely suppressing fire, agencies are managing fire in these high-
risk areas. Current fire management includes prescribed burning and
requirements for homeowners to use specific plants and housing materials, clear

brush away from their homes, and create fire breaks on their property.

Reestablishment of, and succession within, the chaparral community following a
fire is still being investigated. Along with fire intensity, the length of time
between fires, the amount of nitrogen removed from the soil, the growth patterns
of the various chaparral species, and the grazing regime all affect how the
chaparral community will look and function in the years after a fire (Christensen
1994, Naveh 1994, Quinn 1994, Keeley 1987).

Information on the long-term effects (e.g. greater than 50 years) on chaparral from
fire substitutes, such as scraping, are unknown. With scraping we are concerned
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that the topsoil characteristics, nutrient cycling, seed bank integrity,
microtopography, and soil chemistry could be altered over time. Such alterations
to soil characteristics may put species such as Arctostaphylos pallida, an obligate
to depauperate soils, at risk of being out-competed by other species.

B. Reasons for Decline and Threats to Communities

Human habitation and increasing urbanization threaten the chaparral and scrub
communities and the species covered in this recovery plan. All species in the plan
are threatened by loss and fragmentation of habitat and by interference with the
habitat’s natural disturbance regime (e.g., effects of fire suppression). Plant
species that are naturally very localized and rare are additionally threatened by
hybridization with nonnative plants, accidental crushing, herbicide spraying, tree
cutting, genetic complications (such as inbreeding depression), and/or random
naturally occurring events (such as disease, drought, landslides, and catastrophic
wildfires). Other species are threatened by possible predation from and
competition with nonnative feral cats and pigs and incompatible land uses (such

as overgrazing, mining, and off-road vehicular traffic).

Fragmentation and loss of habitat is a serious concern. The negative effects on a
natural community and its species caused by habitat loss are more obvious than
the effects of fragmentation. However, recent research into the effects of habitat
fragmentation describe serious ecological consequences to the vegetation
community including: (1) loss of native plant and animal species, (2) invasion of
exotic species, (3) increased soil erosion, and (4) decreased water quality
(Collinge 1996).

For the rule listing the Alameda whipsnake as threatened (U.S. Fish and Wildlife
Service 1997), we identified areas where conversion and encroachment into
potential habitat of the Alameda whipsnake occurred between 1970 and 1996.
Approximately 25 projects in Alameda County and 41 projects in Contra Costa
County either converted or encroached upon chaparral/scrub habitat. Habitat was
directly lost to urban growth, and fragmentation due to freeway construction and
commercial and residential developments created barriers to species dispersal,
further isolating populations and subpopulations (U.S. Fish and Wildlife Service
1997). Isolation increases the probability of local extinction through genetic
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complications such as genetic drift (random change in allele frequencies leading
to the loss of genetic variability) and inbreeding depression (loss of viability
and/or fecundity associated with mating among relatives due to the expression of
deleterious genes). Both genetic drift and inbreeding depression reduce the ability
of populations and individuals to successfully respond to environmental stresses
(K. Ralls in litt. 1998).

Sixty percent of listed and proposed species in the United States (as of January
1996) are imperiled to some extent by either nonnative species or fire suppression
(Wilcove and Chen 1998). The effects of nonnative plants and animals on the
species covered in this recovery plan are or may become significant and costly.
Some chaparral areas have been replaced by nonnative plant species or
overtopped by woodland species, causing the chaparral community to retreat.
Arctostaphylos pallida can easily hybridize with ornamental Arctostaphylos spp.
planted by homeowners. Hybridization could eradicate the genetic uniqueness of
future generations of this native species (Amme and Havlik 1987a). Protecting its
genetic structure is costly, and removing ornamental plants can be disagreeable
and cumbersome for homeowners. The domestic cat (Felis domesticus) and pig
(Sus scrofa) have been either allowed to become feral or were purposely
introduced into the wild, and continue to have negative effects on native plants
and animals. Feral cat colonies have become established in parks and other
wildlife habitat areas, greatly depleting populations of birds, small rodents,
reptiles and amphibians (Roberto 1995). Native rodents, lizards and snakes are
known to be among the prey of feral cats (Hubbs 1951). Because feral cats live at
higher densities than native predators, they can devastate native prey in localized
areas. Feral pigs have widespread influences on a number of habitats in
California. The effects of feral pigs on natural habitats have been studied at the
Great Smoky Mountains National Park (Bratton 1974 as cited in DeBenedetti
1986) and Pinnacles National Monument (DeBenedetti 1986). Plant species
diversity and total herbaceous cover diminished, and even soil chemistry was
changed. Altering vegetation has secondary impacts on the distribution of small
animals and amphibian species that are dependent on vegetation for food and
cover (Bratton 1974 as cited in DeBenedetti 1986). Soil losses, trail damage and

the creation of paths that lead visitors astray have also been noted.
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Increasing urbanization in California has promoted an avid fire suppression
policy. Within the recovery plan area, this fire suppression policy has been in
place for over 50 years and has led to an increase in the amount of dead and dying
woody vegetation and a disruption of the natural disturbance regime of the
chaparral/scrub community. During the same time period the style of residential
development has significantly increased fire risks. Wood shingle or shake roofed
houses with wood siding were constructed in great numbers along ridges and
steep hillsides. Built on narrow, winding roads, these houses and their wooden
decks, stairs, and fences were often surrounded by unmaintained grass,
brushlands, pine, and Eucalyptus groves. Today the Eucalyptus groves and pine
trees are ageing. As these trees age they become more susceptible to damage
from wood boring beetles (Phoracantha spp.), bark beetles (Dendroctonus spp.),
and pine pitch canker (Fusarium circinatum), increasing the volume of dead
material and likewise fire risk (East Bay Regional Park District in /itt., undated).
Additionally, in the absence of fire many of the chaparral and scrub communities
are aging (becoming decadent, then senile). This aging process can reduce growth
and reproduction and increase the accumulation of dead material in the understory
(Schoenherr 1992).

Together these factors add up to a very real threat of catastrophic fires near the
urban-wildland interface (East Bay Regional Park District in litt. undated). This
threat has put tremendous pressure on management agencies to reduce the
perceived cause: the fuel load in surrounding native vegetation. Fuel loads have
undoubtedly increased during the era of fire-suppression, and if fire suppression
continues both urban dwellers and the species in this recovery plan will continue
to be at risk. Many land management agencies in the plan area are practicing
prescribed burning, chemical and mechanical control, and grazing in efforts to
reduce the fuel load. Conducting these activities without considering species
protection and chaparral/scrub community health parameters also has put the
species in this recovery plan at risk. Community “health” here refers to biotic
communities that are nondecadent; occur in a mosaic, with appropriate
recruitment; and face limited or no threats from disease, nonnative species, or
incompatible land uses (off-road vehicles, mining, etc.). The main challenge in
recovering the species and chaparral/scrub communities addressed in this
recovery plan is integrating their recovery needs with fire and fuel load

management requirements.
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Specific reasons for decline and threats are discussed for each species in Chapter
IT (Species Accounts).

C. Conservation Measures

Approximately 25 percent of the land within Alameda and Contra Costa Counties
is owned by public entities including city, State, and regional park lands, public
utility agency watershed lands, Federal properties, and other open space lands

(J. DiDonato in litt. 1999). Public lands providing habitat for species covered in
this recovery plan include lands under the jurisdiction of the California
Department of Parks and Recreation, East Bay Regional Park District, East Bay
Municipal Utility District, San Francisco Public Utility, Contra Costa Water
District, U.S. Department of Energy, U.S. Bureau of Land Management, and the
Cities of Walnut Creek, Oakland and Berkeley. Nonprofit land conservation
groups such as Save Mount Diablo facilitate the transfer of lands from private to
public ownership. Most public lands are covered by existing land management
plans that, in some cases, already assist in recovery efforts for species covered in
this plan. In other cases the management actions are identified but have not been
fully implemented, or the land management plan has yet to be completed.

Only a few of the private developments that have disturbed or destroyed habitat of
the Alameda whipsnake have set aside (or propose to set aside) habitat for this
species in perpetuity. These “set asides” have involved on-site conservation
measures and minimal management requirements. In the future, compensation
options may include off-site conservation or conservation banks with endowment
funds established to provide funding for perpetual management of these areas as
Alameda whipsnake habitat. None of the plant species have been afforded this
same “set aside” effort.

Specific conservation measures for individual species are covered within the
Species Accounts section of this recovery plan. Several water and park districts
have established directives regarding rare, threatened and endangered species.
The most significant conservation efforts currently underway in Alameda, Contra
Costa, western San Joaquin and northern Santa Clara Counties are discussed
below.
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Figure 4 provides an overview of open and conservation lands within the recovery
plan area. More detail can be found in Figures 6, 8, 11, 13, 17, 18 and 19. Table 2

provides information useful in interpreting the figures mentioned above.

1. California Department of Parks and Recreation

The Resource Directive for the California Department of Parks and Recreation
specifies that State Parks are to be managed to restore, protect, and maintain
native environmental complexes and indigenous flora and fauna, and to preserve
and perpetuate representative examples of natural plant communities common to a
unit and region. “The California Department of Parks and Recreation shall
develop and implement a vegetation restoration and management plan, restoring
fires as an important part of the ecological process of the plant communities at the
Park through prescription burning...which simulates the historic natural fires. Fire
suppression activities that may affect plants shall be addressed to minimize
resource damage. Rare or endangered plants in the Parks shall be protected and
managed for their perpetuation. The Parks shall conduct systematic surveys and
mapping of populations, as well as additional surveys during flowering season
prior to any potentially deleterious activity. Threatened and endangered wildlife
species shall be protected and managed for their perpetuation. Plans shall be
prepared and implemented for management of threatened and endangered animal
species, and protection of their habitats occurring in the Park. Reestablishment of
extirpated native fauna shall also be considered” (California Department of Parks
and Recreation 1990).

2. East Bay Regional Park District

The mission of the East Bay Regional Park District specifies that the District will
“identify, evaluate, conserve, enhance, and restore rare, threatened, endangered, or
locally important species of plants and animals and their habitats, using scientific
research, field experience, and other proven methodologies. Populations of listed
species will be monitored through periodic observations of their condition, size,
habitat, reproduction, and distribution. Conservation of rare, threatened, and
endangered species of plants and animals and their supporting habitats will take

precedence over other activities, if the District determines that the other uses and
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Table 2. Open and conservation lands in Alameda, Contra Costa, San Joaquin, and Santa Clara Counties, California, as
0f 2000.
Title Purpose County Owner or Species Comments
Management Present
Agency
Mt. Diablo State Park state park Contra Costa | California Department of Alameda whipsnake, Established
Parks and Recreation Arctostaphylos manzanita beginning 1921
ssp. laevigata,
Cordylanthus nidularius,
Eriogonum truncatum*,
Berkeley kangaroo rat*
Carnegie State Vehicle off-road Alameda California Department of Alameda whipsnake?, Alameda/chaparral

Recreation Area

vehicle park

Parks and Recreation

Eriogonum truncatum*

whipsnake and/or

Intercross
East Bay Regional Park | regional park Contra Costa | East Bay Regional Park Alameda whipsnake, Established
-Tilden District Arctostaphylos pallida, beginning 1940

Berkeley kangaroo rat*
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Title Purpose County Owner or Species Comments
Management Present
Agency
East Bay Regional Park | regional park Alameda East Bay Regional Park Alameda whipsnake Established
-Garin/Dry Creek District beginning 1965
Part of Garin
Woods is within the
California State
University Hayward
campus

East Bay Regional Park | regional park Alameda, East Bay Regional Park Alameda whipsnake Established
-Las Trampas Contra Costa District beginning 1966
East Bay Regional Park | regional park Contra Costa East Bay Regional Park Alameda whipsnake Established
-Briones District beginning 1965
East Bay Regional Park land bank Alameda East Bay Regional Park Alameda whipsnake?
-Machado District
East Bay Regional Park | regional park Alameda East Bay Regional Park Arctostaphylos pallida?
-Temescal District
East Bay Regional Park | recreation arca Alameda East Bay Regional Park Arctostaphylos pallida?
-Roberts District
East Bay Regional Park | recreation area Alameda East Bay Regional Park Alameda whipsnake?
-Cull Canyon District




14|

Title Purpose County Owner or Species Comments
Management Present
Agency
East Bay Regional Park land bank Alameda East Bay Regional Park Alameda whipsnake?
-5 Canyons District
East Bay Regional Park land bank Contra Costa East Bay Regional Park Alameda whipsnake?
-Bishop Ranch District
East Bay Regional Park | regional park Contra Costa East Bay Regional Park Alameda whipsnake Established
-Black Diamond Mines District Arctostaphylos manzanita beginning 1973
ssp. laevigata?
East Bay Regional Park | regional park Alameda East Bay Regional Park Alameda whipsnake Established
-Pleasanton Ridge District beginning 1984
East Bay Regional Park | regional park Alameda East Bay Regional Park Alameda whipsnake Established
- Sunol/Ohlone District beginning 1975
Wilderness/Mission
Peak/Del Valle/Camp Alameda/chaparral
Ohlone whipsnake and/or

Intercross




1£4

Title Purpose County Owner or Species Comments
Management Present
Agency
East Bay Regional Park | regional park | Contra Costa East Bay Regional Park Alameda whipsnake Established
-Morgan Territory/ District beginning 1975
Round Valley
East Bay Regional Park | regional park | Contra Costa East Bay Regional Park Alameda whipsnake Established
-Diablo Foothills District beginning 1976
East Bay Regional Park | regional park Alameda East Bay Regional Park Alameda whipsnake? Established
-Leona Open Space District beginning 1986
East Bay Regional Park | regional park Alameda, East Bay Regional Park Arctostaphylos pallida Established
-Huckleberry Botanic Contra Costa District Alameda whipsnake? beginning 1941
Preserve
East Bay Regional Park | regional park | Contra Costa East Bay Regional Park Arctostaphylos pallida Established
-Sobrante Ridge District Alameda whipsnake? beginning 1940
East Bay Regional Park | regional park Alameda, East Bay Regional Park Arctostaphylos pallida
-Sibley Volcanic Contra Costa District Alameda whipsnake?
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Title Purpose County Owner or Species Comments
Management Present
Agency
East Bay Regional Park | regional park Alameda, East Bay Regional Park District Arctostaphylos pallida
-Redwood Contra Costa Alameda whipsnake?
East Bay Regional Park | regional park Alameda University of California, Alameda whipsnake
-Claremont Canyon Berkeley & Berkeley kangaroo rat*
East Bay Regional Park

District
East Bay Regional Park | regional park Alameda East Bay Regional Park Alameda whipsnake?
-Anthony/ District
Lake Chabot
East Bay Regional Park | regional park | Contra Costa East Bay Regional Park Alameda whipsnake?
-Wildcat Canyon District
East Bay Regional Park | regional park | Contra Costa | East Bay Regional Park Alameda whipsnake?
-Kennedy Grove District
City of Walnut Creek - city open Contra Costa City of Walnut Creek Alameda whipsnake?
Lime Ridge/ space Arctostaphylos manzanita
Shell Ridge ssp. laevigata?
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Title Purpose County Owner or Species Comments
Management Present
Agency

City of Oakland- city park Alameda City of Oakland Arctostaphylos pallida
Joaquin Miller
Livermore Area park Alameda Livermore Area Alameda whipsnake? Area appears
Recreation and Park Recreation and Parks isolated
District-Brushy Peak District
Bureau of Land land holdings | Contra Costa Bureau of Land Alameda whipsnake? Federal Land, two

Management - and mineral Management Eriogonum truncatum?* | 16-hectare (40-acre)

Mt. Diablo extraction parcels, disposition
being considered

Lawrence Livermore radiation Alameda, Department of Energy Alameda whipsnake Federal Land,

National Laboratory - testing facility | San Joaquin Alameda/chaparral

Site 300 whipsnake and/or

Intercross

East Bay Municipal watershed Contra Costa East Bay Municipal Alameda whipsnake?

District -Gateway Utility District

East Bay Municipal watershed Contra Costa East Bay Municipal Alameda whipsnake? very isolated, recent

District -Lafayette Utility District surveys did not

Reservoir

result in the
detection of
Alameda whipsnake
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Title Purpose County Owner or Species Comments
Management Present
Agency
East Bay Municipal watershed Alameda, East Bay Municipal Alameda whipsnake
District - Upper San Contra Costa | Utility District Arctostaphylos pallida
Leandro
East Bay Municipal watershed Contra Costa East Bay Municipal Alameda whipsnake?
District - Briones Utility District
East Bay Municipal watershed Contra Costa East Bay Municipal Alameda whipsnake
District - Pinole Utility District
East Bay Municipal watershed Contra Costa East Bay Municipal Alameda whipsnake,
District - Utility District Berkeley kangaroo rat*
Siesta Valley
East Bay Municipal watershed Contra Costa East Bay Municipal Alameda whipsnake,
District - Utility District Berkeley kangaroo rat*
San Pablo
Contra Costa Water watershed Alameda, Contra Costa Water Alameda whipsnake
District -Los Vaqueros Contra Costa District
San Francisco Public watershed Alameda, San Francisco Public Alameda whipsnake, Alameda/chaparral

Utility - Alameda and
Calaveras (San Antonio
and Calaveras

Reservoirs)

Santa Clara

Utility

Berkeley kangaroo rat*

whipsnake and/or

Intercross
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Title Purpose County Owner or Species Comments
Management Present
Agency

UC Berkeley - University Alameda University of California, Alameda whipsnake?,
Strawberry Canyon Lands Berkeley Berkeley kangaroo rat*
City of Oakland - city park Alameda City of Oakland Alameda whipsnake Now within
Leona Heights Park urbanized area
Clayton Ranch/ public trust Contra Costa Save Mt. Diablo & East Alameda whipsnake Wildlife corridor
Chaparral Springs Bay Regional Park

District
Bailey Development compensation Alameda Bailey & Alameda whipsnake On-site (proposed)
(proposed) (proposed) East Bay Regional Park

District
Blue Rock compensation Alameda Blue Rock & Alameda whipsnake On-site (proposed)
Development for loss of East Bay Regional Park
(proposed) Alameda District

whipsnake
(proposed)

Rossmoor mitigation for | Contra Costa Unknown Alameda whipsnake On-site
Neighborhood 9 loss of
Development Alameda

whipsnake
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Title Purpose County Owner or Species Comments
Management Present
Agency
Rossmoor mitigation for | Contra Costa Unknown Alameda whipsnake On-site
Neighborhood 4 loss of
Development Alameda
whipsnake
Alamo Summit mitigation for | Contra Costa Unknown Alameda whipsnake? Location unknown
Development loss of
Alameda
whipsnake
Minor Subdivision 117- | mitigation for | Contra Costa Unknown Alameda whipsnake? Location unknown
89 loss of
Alameda
whipsnake
Blackhawk mitigation for | Contra Costa Unknown Alameda whipsnake? Location unknown
loss of
Alameda
whipsnake
Centex/ mitigation for Alameda Unknown Alameda whipsnake? Location unknown
Intown loss of
Alameda

whipsnake
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Title Purpose County Owner or Species Comments
Management Present
Agency
Rancho Palomares mitigation for Alameda Unknown Alameda whipsnake? Location unknown
loss of
Alameda
whipsnake
Walpert Ridge mitigation for Alameda California Department of Alameda whipsnake? Conservation
loss of Fish and Game & East easement
Alameda Bay Regional Park
whipsnake District
Pleasanton Ridge conservation Alameda Shea Homes Alameda whipsnake Bank opened in
bank 1999 principally for

California red-
legged frog

? - Species name followed by a question mark (?) indicates that habitat exists but species status is currently unknown.

* - Species name followed by an asterisk (*) indicates historical sightings only, these species are presumed extinct.




activities would have a significant adverse effect on these natural resources” (East
Bay Regional Park District in litt. 1997).

3. Federal Lands

In the area covered by this recovery plan, Federal lands include lands owned by
the Bureau of Land Management and U.S. Department of Energy. The Bureau of
Land Management owns one 16-hectare (40-acre) parcel, located on Mt. Diablo.
This parcel is adjacent to Mt. Diablo State Park and may have saleable mineral
rights. No specific land management activities have been implemented; however,
this parcel is being reviewed for possible dispersal (S. Fitton pers. comm. 1999).
The U.S. Department of Energy lands consist of over 2,800 hectares (7,000
acres), known as the Lawrence Livermore National Laboratory, Site 300, in
Alameda and western San Joaquin Counties. The U.S. Department of Energy is
preparing a biological assessment on their activities that may affect the Alameda
whipsnake, including prescribed burning. Avoidance, minimization, and
conservation efforts to offset effects will also be addressed (J. Woollett pers.
comm. 1999).

4. Water Districts

East Bay Municipal Utility District. - The East Bay Municipal Utility District’s
Watershed Master Plan has guiding principles that include ensuring protection of
the natural, cultural, and historical resources of the watershed on a long-term
basis; respecting natural resources; sustaining and restoring populations of native
plants and animals and their environments; and providing for appropriate public
access to the watershed consistent with the protection of natural resources and
water quality (East Bay Municipal Utility District in litt. 1996).

San Francisco Public Utility. - The San Francisco Public Utility’s management

plan has not yet been completed (T. Koopmann pers. comm. 1999).
Contra Costa Water District. - Contra Costa Water District’s building of the Los

Vaqueros Reservoir required the U.S. Bureau of Reclamation to consult with us
under section 7 of the Endangered Species Act. The Alameda whipsnake, then a
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candidate species, was included in the conference section of the biological
opinion issued by our Sacramento Fish and Wildlife Office on November 8§, 1996.
The terms and conditions in the opinion for the whipsnake included providing a
fire management plan within the proposed Los Vaqueros Resource Management
Plan (U.S. Fish and Wildlife Service 1996a). Contra Costa Water District
recently completed the final draft of the Los Vaqueros Resource Management
(Contra Costa Water District in litz. 1999). Resource protection is one of the
seven goals of the management plan. Impacts to special status plants, animal
species, and natural resources are to be avoided, minimized and/or mitigated; and
all long-term environmental commitments are to be met (e.g., conditions of the
biological opinion). The management plan contains mandatory tasks that
conform to specific regulatory requirements identified during approval of the Los
Vaqueros Reservoir, as well as recommended and optional tasks. The
management plan and any specific plans developed under it (e.g., fire

management plan) must be approved by our Sacramento Fish and Wildlife Office.

5. Other Conservation Efforts

Save Mount Diablo. - Save Mount Diablo, a nonprofit organization dedicated to
preserving land on Mt. Diablo, has acquired or helped to acquire thousands of
acres on and around Mt. Diablo. Much of the acreage has been incorporated into
Mt. Diablo State Park. This nonprofit also focuses efforts on preserving wildlife
corridors (S. Adams in /itt. 1999).

Pleasanton Ridge Conservation Bank. - The Pleasanton Ridge Conservation
Bank, owned by Shea Homes, is a land-based bank that provides compensatory
mitigation for third parties. The location of this bank will assist in protecting part
of an Alameda whipsnake population and promote linkages with other nearby
populations. The bank principally benefits the federally threatened California
red-legged frog (Rana aurora draytonii) (Wetland Mitigation Bank Development
Corporation in litt. 1998).

Other Efforts. - Other conservation efforts underway include participation by

State, Federal and private landowners. Habitat Conservation Plans, authorized

under section 10 of the Endangered Species Act, are being pursued by both State
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and private (including those lands in public trust) landowners within the recovery
plan area. Region-wide Habitat Conservation Plans may play a key role in the
recovery of the listed species in this recovery plan by protecting occupied habitat,
crucial areas of connectivity, and by providing management that will improve the
health of the chaparral/scrub community. Federal agency involvement includes
consultations with us pursuant to section 7 of the Endangered Species Act.
Current section 7 consultations are beginning to contribute to the recovery of the
Alameda whipsnake. One consultation includes prescribed fire as a management
tool for decadent chaparral, with monitoring to assess success. Section 6 of the
Endangered Species Act authorizes Federal financial assistance to the State to
carry out conservation of endangered or threatened species; in the future such
grants may be directed toward projects benefitting the two listed species through
the California Department of Fish and Game.
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II. SPECIES ACCOUNTS

A. Eriogonum truncatum (Mt. Diablo buckwheat)

1. Description and Taxonomy

Taxonomy. - Torrey and Gray (1870) described Eriogonum truncatum (Mt.
Diablo buckwheat) from a specimen collected by Brewer in 1862 from Marsh’s
Ranch on the east base of Mt. Diablo. The reference to the summit of the eastern
peak as reported in Torrey and Gray (1870) apparently is incorrect (Bowerman
1944, California Native Plant Society 1979).

Description. - Eriogonum truncatum (Figure 5) is described as an erect annual in
the knotweed family (Polygonaceae), 10 to 40 centimeters (4 to 16 inches) high
with one to several stems. The basal leaves (at the base of the plant) are oblong-
oblanceolate (inversely lanceolate) to obovate (egg shaped), and 2 to 5
centimeters (0.8 to 2 inches) long. The basal leaves are tomentose (with dense
wool-like hairs) below (California Native Plant Society 1979) and less tomentose
and greenish above (Munz 1968). The cauline leaves (leaves borne on the stems)
are smaller at 1 to 3 centimeters (0.4 to 1.2 inches) (California Native Plant
Society 1979). The flowers have white petals, becoming rose colored at maturity.
The involucres (a whorl of leaves or bracts at the base of the flower or
inflorescence) are tomentose and borne at the ends of wishbone-like tomentose
branches (Munz 1968, B. Ertter in [itt. 1999). The inflorescence is open and erect
to spreading. The achenes (fruit) are dark brown and glabrous (smooth)
(California Native Plant Society 1988). Eriogonum truncatum can be
distinguished from similar species (Eriogonum luteolum var. caninum) by

differing involucres and stems (Munz 1968).
2. Historical Distribution
Historically, this plant is known from 12 herbarium collections from Contra

Costa, Alameda, and Solano Counties (Figure 6). The historical locations include
the collection site of the type specimen from Marsh’s Ranch at the east base of
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Figure 5. [lustration of Eriogonum truncatum (Mt. Diablo buckwheat)

(from Abrams 1950, with permission).
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Figure 6. Historical distribution of Eriogonum truncatum (Mt. Diablo buckwheat).
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Mt. Diablo and two other collections from the Marsh Creek area (California
Natural Diversity Data Base 1998). In addition, E. L. Greene collected a
specimen in 1888 from east of Mt. Diablo (California Native Plant Society 1979).
It is believed that these sites are currently in private ownership. Several
collections are from Mt. Diablo, including a collection by Parry in 1883, and
Bowerman’s collections from the knoll west of Mount Zion in 1936 and the east
face of Alamo Canyon above Wilson’s barn in 1933 (California Native Plant
Society 1979, California Natural Diversity Data Base 1998). The sites of Parry’s
and Bowerman’s Mt. Zion collection are thought to be within the current Mt.
Diablo State Park boundaries. The site of the Alamo Canyon collection is likely
in private ownership. Other historical locations within Contra Costa County
include a collection 3.2 kilometers (2 miles) west of Antioch in 1940 (California
Natural Diversity Data Base 1998), and a collection from Antioch in 1886
(California Native Plant Society 1979). These locations are not specific enough
to determine current ownership. In Alameda County, Eriogonum truncatum was
collected at two locations in 1940, one from the summit of Corral Hollow Road
and one from the head of Corral Hollow (California Natural Diversity Data Base
1998). Both of these Corral Hollow locations are currently part of the California
State Parks system. Finally, one collection was made from Suisun at 305 to 610
meters (1,000 to 2,000 feet) in Solano County in 1888 (California Native Plant
Society 1979). The specific location is not given and current ownership is
unknown. This specimen, housed at Duke University, was annotated by J. L.
Reveal in 1972 as Eriogonum truncatum; previously the specimen had been filed
as simply Eriogonum spp. (R. Wilbur pers. comm. 1999). The accuracy of these
localities varies (Figure 6); locality information is a compilation from a variety of
sources including the California Natural Diversity Database, California Native
Plant Society herbarium labels, California Department of Parks and Recreation,
and Bowerman (1944).

The 1940 Hoover collections from Corral Hollow and west of Antioch appear to
be the last time this species was documented. Site visits at a few historical
locations by Katherine Culligan in 1985, Virginia Dains in 1986, and Dean Taylor
in 1986 and 1987 failed to relocate this species. According to Dean Taylor, some
habitat remains west of Mt. Zion and at Corral Hollow (V. Dains in /itt. 1987, D.
Taylor in litt. 1987, California Native Plant Society 1988). One collection listed
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as Eriogonum truncatum in Calflora was collected by Dean Taylor in 1991 from
south of Byron Hot Springs. This specimen was the skeletal remains from the
previous year’s plant (it was collected in the year after the plant flowered), so its
actual identification is ambiguous and not conclusive (D. Taylor pers. comm.
2000).

3. Life History and Habitat

Reproduction and Demography. - Very little is known of Eriogonum truncatum.
The species was an annual. Its flowering period has been described as May to
June (Bowerman 1944), April to June (Munz 1968), and from April to September
(B. Ertter in litt. 1999). Bowerman (1944) noted that this plant was rare.

Habitat and Community Associations. - Eriogonum truncatum is thought to have
grown in chaparral, coastal scrub, and valley and foothill grasslands on dry,
exposed clay or rock surfaces (California Natural Diversity Data Base 1998).

On Mt. Diablo, Eriogonum truncatum was found from 333 to 348 meters (1,100
to 1,150 feet) on both east and west exposures with grassy slopes. Associated
species were Bromus rubens (foxtail brome), Rhus diversiloba (poison oak),
Galium nuttallii (climbing bedstraw), Artemisia californica (California
sagebrush), and Eriophyllum jepsonii (Jepson’s eriophyllum) (Bowerman 1944).
At the Corral Hollow sites, the plant was found on barren clay spots at elevations
of approximately 242 to 485 meters (800 to 1,600 feet) (California Natural
Diversity Data Base 1998). On Marsh Creek Road at the base of Mt. Diablo a
plant collected by E. L. Greene (1903) was described as “locally common along
rocky banks.” The lowest recorded elevation, of 106 meters (350 feet), was the
site 16 kilometers (10 miles) from Clayton on Marsh Creek Road (California
Natural Diversity Data Base 1998). Although we know the elevation, 300 to 600
meters (1,000 to 2,000 feet), no information on the habitat of the Solano County
site is available.
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4. Reasons for Decline and Threats to Survival

Reasons for Decline. - Eriogonum truncatum may have been out-competed by
nonnative annual grasses (B. Ertter in /itz. 1999). Many native annuals declined
following European settlement, as nonnative introduced annual grass species
came to dominate California grasslands (Heady 1988). Overgrazing on Mt.
Diablo may have given the nonnative grasses a competitive advantage over the
buckwheat, the nonnative grasses eventually replacing the buckwheat on the
barren bits of soil and rock on which it was found (B. Ertter in /itz. 1999). The
realignment of Marsh Creek Road is thought to have removed at least one
occurrence (plants at the base of the east side of Mt. Diablo). Any remaining
occurrences were likely destroyed during conversion of lands to the small ranches
common in the area. The extensive clay mining at the Corral Hollow sites was
thought to have been the reason for extirpation (D. Taylor in litt. 1987); however,
recent research into the mining history of the area suggests that the mining had
ceased prior to the plants’ discovery (J. Bennet pers. comm. 1999). The reasons
for extirpation near Antioch and Suisun are unknown, but urbanization in the
vicinity of Antioch has eliminated substantial areas of former grassland habitat.

Habitat loss and competition with nonnatives, primarily annual grasses, may
affect survival if the species is rediscovered (B. Ertter in litt. 1999). The Corral
Hollow sites are within the area of the proposed extension of the California
Department of Parks and Recreation’s Carnegie off-road vehicle park, although
the recreational use of this area has yet to be finalized (K. MacKay pers. comm.
1999). If the species is still extant in Corral Hollow, off-road vehicular activity
may be detrimental. It is unlikely that if rediscovered, Eriogonum truncatum
would be found in numerous or large populations. Therefore, this species could
be subject to the same random events and isolated population threats as other
plant species covered in this recovery plan. The effects of wildfire or prescribed

burns on this species are unknown.

5. Conservation Efforts

There have been no active conservation measures taken to protect this plant from
extinction. Evidently, 45 years transpired before efforts were made to determine
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if the plant remained at any of the historical sites, although evidence of the plant’s
demise was common knowledge prior to this time. In 1975, we published a
notice accepting the report of the Smithsonian Institution as a petition for the
listing of species as threatened or endangered. The report considered Eriogonum
truncatum threatened (40 FR 27823) (U.S. Fish and Wildlife Service 1975). In
1979, this proposal and several others were withdrawn under the Endangered
Species Act Amendments of 1978 as they had expired (44 FR 70796) (U.S. Fish
and Wildlife Service 1979). In 1980, we published a Review of Plant Taxa, in
which Eriogonum truncatum was listed as a taxon currently under review and was
given the status of category 1 (45 FR 82480) (U.S. Fish and Wildlife Service
1980). (See Table 1 for definitions of category 1 and category 2 candidates.) In
1983, we published changes, additions, and deletions to the 1980 Review.
Eriogonum truncatum was changed to a category 2 candidate (48 FR 53640)
(U.S. Fish and Wildlife Service 1983). In the 1985 update to the Review,
Eriogonum truncatum retained the category 2 status (50 FR 39526) (U.S. Fish and
Wildlife Service 1985). The 1990 update listed Eriogonum truncatum as a
category 2 candidate, but indicated that the taxon was possibly extinct (55 FR
6184) (U.S. Fish and Wildlife Service 1990). In the September 1993 Review,
Eriogonum truncatum was no longer considered for listing. At the time, the
species was categorized as 3A, indicating that we had persuasive evidence of
extinction, but that if rediscovered, it might be a high priority for listing (58 FR
51144) (U.S. Fish and Wildlife Service 1993a). In the December 1993 Review,
we determined that making a final finding on Eriogonum truncatum was not
warranted, citing that there was sufficient evidence that the species was extinct
(58 FR 84824) (U.S. Fish and Wildlife Service 1993b). Eriogonum truncatum no

longer has any Federal designation.

The California Native Plant Society lists Eriogonum truncatum as presumed
extinct (California Native Plant Society list 1A). With this designation the
species need not be included in surveys of appropriate habitat under the California
Environmental Quality Act. Should the taxon be rediscovered, however, it is
mandatory that it be fully considered during preparation of environmental
documents relating to the California Environmental Quality Act (Skinner and
Pavlik 1994).
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6. Conservation Strategy

Eriogonum truncatum is identified in a recent California Native Plant Society
document describing research needs as “an extinct plant with high rediscovery
potential” (California Native Plant Society 1999). As an annual, Eriogonum
truncatum may have been found only sporadically, as germination may have
depended on favorable climatic conditions (Schoenherr 1992). It is critical to
continue searching for this species in the historic sites, surrounding areas, and all
suitable habitat over several years (California Native Plant Society 1979, 1988).

Conservation Tasks for Rediscovered Plants. - In the event of rediscovery, both
immediate and long-term actions will be needed. Outlining these actions in a
recovery plan increases the potential for participation by both State and Federal
agencies and for funding to carry out needed actions. Three actions - status
review, plant stabilization, and protection of plants and habitat - would be needed
concurrently. First, a status review should be conducted immediately to assess if
there are threats from current or planned activities such as grazing, fire, nonnative
plant species, rodents, insects, habitat conversion, inbreeding depression, etc. The
status review should include consideration of whether existing mechanisms for
protection are adequate. The results of the status review would help determine if
the plant warrants listing. Second, stabilizing the plants or populations of plants
by alleviating threats to short-term survival would be essential. Such stabilization
efforts may include controlling invasive nonnative or native vegetation, erosion,
and/or destructive rodents and insects, and providing insurance for the population
by collecting and storing seed (if such collection would not further imperil the
population’s survival). Third, securing and protecting the habitat and the existing
plants would be essential. If the plant is rediscovered on public lands, it would be
important to work with the land manager to develop a site-specific management
plan that would include yearly monitoring measures to minimize any threats. If
the plant is rediscovered on private lands, the willingness of the land owner to
participate in recovery efforts would need to be assessed and encouraged. If the
landowner (and land manager or lessee) were amenable, an agreement should be
developed to formalize plant protection. This agreement could be temporary or
long-term, depending on the willingness of the landowner and the needs of the
species.
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After short-term mechanisms for protection are in place, then long-term
management should begin. Different approaches should be evaluated. An
implementation team, consisting of members with the expertise to determine
appropriate measures and the means to implement measures, would be of great
benefit. Options include reintroduction to historic sites, propagation in
greenhouses and/or botanical gardens, and seed collection and storage. Other
necessary actions would include the alleviation of threats, securing sites,
maintaining or enhancing abundance, developing and implementing a monitoring
plan, conducting essential research (e.g., demography, genetics, reproductive
biology, and propagation techniques), reassessing status every 5 years to
determine if Federal listing is warranted, and coordinating efforts with
conservation and recovery tasks for other species covered in this recovery plan or
throughout the recovery plan area. Although tasks are outlined here, they will not

all necessarily be appropriate to the future situation, nor is the list complete.

B. Cordylanthus nidularius (Mt. Diablo bird’s-beak)

1. Description and Taxonomy

Taxonomy. - Howell (1943, as cited in Bowerman 1944) described Cordylanthus
nidularius from specimens he collected in 1942 on serpentine on Mt. Diablo
northeast of Deer Flat at 2,000 feet (606 meters) elevation. Bowerman (1944)
listed these plants under Cordylanthus pilosus, but described the plants from the
serpentine area of Mt. Diablo as being unlike any other Cordylanthus, and
suggested careful study in the field was needed to determine whether these plants
are a distinct entity. Prior to the printing of Bowerman (1944), Howell’s
description of Cordylanthus nidularius as a new species was published;
Bowerman noted this publication in an inserted footnote.

In their monograph on Cordylanthus (a taxonomic revision of the genus based on
morphological studies, seed coat patterns, and chromosome number), Chuang and
Heckard (1986) placed Cordylanthus nidularius in the subgenus Cordylanthus.
The subgenus was then split into sections based principally on type of
inflorescence, corolla shape and color, seed coat morphology, distribution,

habitat, and chromosome number; C. nidularius was placed in section
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Cordylanthus. Chuang and Heckard also suggested that C. nidularius is most
closely related to C. fenuis, although the two species are geographically isolated

from each other.

Description. - Cordylanthus nidularius (Figure 7), an annual herb in the
snapdragon family (Scrophulariaceae), forms prostrate branches with stems 10 to
14 centimeters (4 to 16 inches) long and is root-hemiparasitic (California
Department of Fish and Game 1988). Root-hemiparasitic refers to the habit of
members of Cordylanthus of forming haustoria along the finer roots. These
haustoria are enlarged structures that form a vascular connection with roots of
surrounding “host” plants, through which the plant presumably receives water and
mineral elements from the host (Chuang and Heckard 1986). This species often
forms mats of interlaced branches over much of its serpentine chaparral habitat.
The leaves are narrow, linear, unlobed, and 1 to 5 centimeters (0.4 to 2.0 inches)
long. The flowers, which appear from June to August, are solitary or in two to
three loose clusters. The petals are white with two pale purple lines and are 14 to
15 millimeters (0.5 inch) long. A second Cordylanthus species, C. pilosus, occurs
on Mt. Diablo; however, this species differs in its erect habit and the shape of its
outer floral bracts (modified leaves near flower inflorescence) (California
Department of Fish and Game 1988). C. nidularius can be separated from both

C. tenuis and C. pilosus by the outer bracts being three-lobed, the segments
having enlarged tips. Both C. tenuis and C. pilosus have outer bracts that are
entire (not lobed) with enlarged, and in the case of Cordylanthus pilosus,

angulate, tips.
2. Historical and Current Distribution
Historical and Current Distribution. - Cordylanthus nidularius is endemic to

serpentine on Mt. Diablo (Chuang and Heckard 1986) (Figure 8). The type

collection of C. nidularius was from northeast of Deer Flat on Mt.
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Figure 7. [lustration of Cordylanthus nidularius (Mt. Diablo bird’s-beak)
(from Abrams 1951, with permission).
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Diablo in 1942 at 606 meters (2,000 feet) (Howell 1943). Chuang and Heckard
(1986) mention three known populations as of 1978 that were highly localized
within 0.5 kilometer (0.3 mile) of each other between two Quaternary landslides
that interrupt the main serpentine strip extending several kilometers along the
north side of Mt. Diablo. In an area where there was a wildfire in 1977, four
small patches were found on the crest of Bald Ridge, one patch on Eagle Peak
Trail, and one patch on a ridge north of Deer Flat (A. Johnson in litt. 1978).

Currently, Cordylanthus nidularius is found in what is referred to as a “single
population” above Deer Flat, along what is now known as Bald Ridge, on the
north side of Mt. Diablo from 670 to 890 meters (2,200 to 2,900 feet) in elevation.
The population occurs in chaparral in a localized seam of serpentine soil on 0.8
hectare (2 acres) within Mt. Diablo State Park (California Department of Fish and
Game 1988). The number of plants varies from year to year as is typical of
annual species, but probably ranges in the hundreds (California Department of
Fish and Game 1988, J. Ferriera in litt. 1994).

3. Life History and Habitat

Reproduction and Demography. - This genus flowers during hot summers in arid
environments. The hemi-parasitic habit of these plants may permit them to thrive
at a time when most annuals have ceased to grow (Piehl 1966 as cited in Chuang
and Heckard 1971). The host plant of this species has not yet been determined.
Other Cordylanthus species use a perennial host, possibly a member of the heath
(Ericaceae) or pine (Pinaceae) family. Host plant distance for this genus has been
measured as far away as 3 meters (10 feet). Although unconfirmed, bees are the
likely pollinator of Cordylanthus nidularius (M. Wetherwax in litt. 1999).

A. Johnson (in litt. 1978) noted that the C. nidularius she saw occurred in
“patches” ranging from approximately 2 by 2 meters (7 by 7 feet) to 2 by 9 meters
(7 by 30 feet) within openings of chaparral.

Observations of the genus Cordylanthus in the wild and propagation studies in
controlled environments indicate at least two factors that may affect reproductive
success of this genus. The primary factor is openness of substrate; the plants
seldom grow where there is competition or in closed vegetation. Disturbed sites,
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such as firebreaks, road edges, and post-fire landscapes, as well as very sparse
grasslands and chaparral stands, appear to harbor the best populations of this
genus. The second factor may be precipitation pattern, with long winters and
good rains at either end of the season promoting recruitment (R. Raiche in litt.
1999).

Habitat and Community Associations. - The substrate supporting Cordylanthus
nidularius is a localized seam of serpentine soil, where the plant occurs in
chaparral openings in association with Arctostaphylos glauca (big-

berried manzanita), Calochortus pulchellus (Mt. Diablo fairy lantern), Astragalus
gambellianus (Gambell’s locoweed), Quercus durata (leather oak), Hesperolinon
breweri (Brewer’s dwarf-flax), Heteromeles arbutifolia (toyon), Pinus sabiniana
(gray pine), Streptanthus glandulosus (bristly jewelflower), Monardella douglasii
(Douglas’ mountainbalm), and Navarretia mellita (honeyscented
pincushionplant) (California Native Plant Society 1977, California Department of
Fish and Game 1988). Field notes (A. Johnson in litt. 1978) indicate that the
species seemed to prefer litter of A. glauca, and was not found near P. sabiniana
or Q. durata. Johnson also noted associated species including Achillea lanulosa
(common yarrow), Melica californica (California melicgrass), Sitanion hystrix
(bottlebrush squirreltail), Galium andrewsii (phloxleaf bedstraw), Eriodictyon
californicum (California yerbasanta), Lotus spp. (birdsfoot trefoils), mosses, and
grasses such as Festuca spp. (fescues).

4. Reasons for Decline and Threats to Survival

Reasons for Decline. - Not enough information exists to determine the original
extent of the population or populations observed when the species was described,
nor to determine if there has been a decline or change in distribution. Because of
its association with serpentine soils, it is quite possible that this plant is naturally
rare. It has been suggested that any decline may be due to shading or competition
from adjacent plants, due to lack of regular fire (R. Raiche in /itt. 1999).

Threats to Survival. - As a narrowly distributed serpentine endemic, this

population (California Department of Fish and Game 1988) is primarily
threatened by random catastrophic extinction from disease, drought, or other
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unforeseen events. This population may no longer contain the genetic variation
needed to survive these random naturally occurring events. This population may
also be threatened by inadvertent mismanagement, further development of hiking
trails (B. Olson in [litt. 1994), or maintenance of an existing trail (J. Kerbavaz
pers. comm. 1999). If the habitat is split into smaller, more isolated units, the
amount of incoming solar radiation, water, wind or nutrients may be altered,
thereby magnifying the effects of external factors such as invasion of nonnative
plants, foot traffic, and erosion (Saunders et al. 1991). In a response to a status
request from the U.S. Fish and Wildlife Service (in litt. 1994), California
Department of Parks and Recreation ecologist Jean Ferreira stated that no impacts
were known (J. Ferriera in litt. 1994).

Competition and predation are common threats to narrowly distributed species.
Competition from aggressive plant species may threaten Cordylanthus nidularius
(U.S. Fish and Wildlife Service 1995) or its host plant. Although invasive plants
may be slower to disperse into serpentine soils, they nonetheless remain a threat
(B. Olson in litt. 1994). Rooting by feral pigs may be a threat (California Natural
Diversity Data Base 1998).

Fire suppression is also suspected to be a threat to this species (R. Raiche in /itt.
1999), however, definitive information on the effects of fire suppression and
prescribed burns is needed. B. Olson (in fitt. 1994) noted that in those areas
where recovery from fire is more advanced, Cordylanthus nidularius numbers are
fewer, and suggested that as perennial native vegetation becomes more dominant
in the burned areas, C. nidularius will lose its niche and eventually be
outcompeted by other low-growing perennial vegetation. A. Johnson (in litt.
1978) suggested that from the evidence of the patches found, it was possible that
where the 1977 fire spared the chaparral it spared seeds of C. nidularius as well.
C. nidularius was evident following the 1977 wildfire (C. Nielson in litt. 1999).
Competition for sunlight may occur as the manzanitas come back following the
1977 fire; most plants were seen in open areas, but several plants were seen
within shaded areas at the base of manzanita plants (J. Kerbavaz pers. comm.
1999). It is not known whether C. nidularius is fire-adapted or is resilient to
occasional burning; however, the ability of the host plant to survive repeated

burns may be as important or more so to the long-term survival of C. nidularius.
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5. Conservation Efforts

On October 6, 1978, the State of California listed Cordylanthus nidularius as rare.
Federal government efforts on C. nidularius began as a result of section 12 of the
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.), which
directed the Secretary of the Smithsonian Institution to prepare a report on those
plants considered to be endangered, threatened, or extinct in the United States.
This report, known as House Document No. 94-51, was presented to Congress on
January 9, 1975, and included C. nidularius as endangered. We published a
notice on July 1, 1975 (40 FR 27823) (U.S. Fish and Wildlife Service 1975)
accepting the report of the Smithsonian Institution as a petition for listing. The
following year we published a proposal to determine 1,700 vascular plant species
to be endangered on June 16, 1976 (42 FR 24523) (U.S. Fish and Wildlife Service
1976); C. nidularius was included in this proposal. In 1979 this proposal and
several others were withdrawn, as under the Endangered Species Act
Amendments of 1978 they had expired (44 FR 70796) (U.S. Fish and Wildlife
Service 1979). In 1980, we published an updated notice that included
categorizing C. nidularius as a category 1 candidate for Federal listing (45 FR
82480) (U.S. Fish and Wildlife Service 1980). (See Table 1 for definitions of
category 1 and category 2 candidates.) However, in 1983 the category was
changed to category 2 (48 FR 53640) (U.S. Fish and Wildlife Service 1983). In
the next update (U.S. Fish and Wildlife Service 1985) the category 2 candidate
status was retained (50 FR 39526). In 1990 another revision returned C.
nidularius to category 1 candidate status (55 FR 6184) (U.S. Fish and Wildlife
Service 1990). We continually found that the petition of this species was
warranted but precluded by other pending listing actions. In 1995 our
Sacramento Fish and Wildlife Office recommended in a draft document that

C. nidularius be listed as threatened (U.S. Fish and Wildlife Service 1995).
However, in 1996, prior to action on the recommendation, C. nidularius was
removed from the candidate list during the reclassification of 96 candidate taxa
(U.S. Fish and Wildlife Service 1996b). The findings indicated that current
available information did not support issuance of a proposed listing, and the
species was believed stable and protected from threats by Mt. Diablo State Park
guidance (61 FR 7457) (U.S. Fish and Wildlife Service 1996b). C. nidularius is

currently unofficially considered a species of concern.
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No specific conservation management efforts have been conducted for
Cordylanthus nidularius, although the California Native Plant Society has
assisted in monitoring this species’ status. Suggestions for management were
proposed as far back as 1977 by the California Native Plant Society. These
suggestions included determining the extent of the current population and
comparing it to historic records, alerting personnel at Mt. Diablo State Park to the
locations of the plants, monitoring annually to determine fluctuations in the
population, and an investigation of the impact of the 1977 wildfire (California
Native Plant Society 1977). It is unclear whether any of these suggestions were

implemented.

As a species classified as 1B by the California Native Plant Society, Cordylanthus
nidularius must be fully considered during preparation of environmental
documents relating to the California Environmental Quality Act (Skinner and
Pavlik 1994).

6. Conservation Strategy

The most urgent conservation need is adequate funding and personnel to carry out
the California Department of Parks and Recreation Directive for Rare and
Endangered Plant species. This directive states that “Systematic surveys for rare
and endangered plants shall be made throughout the unit. For each species,
populations shall be mapped, and a management plan for its protection and
perpetuation shall be prepared and implemented as part of the vegetation
restoration and management plan. Prior to any potentially deleterious activity,
including site-specific development, trail or facilities construction or relocation,
or prescribed burns, additional surveys for rare or endangered plants shall be
made during the appropriate flowering season in the areas that will be affected”
(California Department of Parks and Recreation 1990).

Although Cordylanthus nidularius exists on protected land managed under a
Resource Directive, the conservation of this plant is not assured. Due to budget
and personnel constraints, monitoring of this population by Park staff has been
sporadic. Botanists from the California Native Plant Society have conducted
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monitoring to detect trends; however, no research on essential topics has been

conducted. No evidence of active management efforts exist.

In order to prepare a meaningful management plan, certain aspects of this plant’s
biology still need to be investigated. It is essential to understand the dynamics of
this “population”. For example, it is unclear whether the “population” is a single
population made up of patches of individuals or contains a few populations that
are genetically distinct. This information could be essential in the event of a
catastrophic event as well as in preparing for propagation activities. The root
host, pollinators, and seed germination requirements are unknown, among other
aspects of the species’ biology. Survival of Cordylanthus nidularius may hinge
on the ability to reproduce this plant in situ (in the original position) and ex situ
(outside of the original position, e.g. in captive propagation). Any naturally
occurring event could lead to a drastic reduction in population size and possible
extirpation. To buffer the effects of naturally occurring events, discovering or
establishing populations that are disjunct from the current known population may
prove essential. Human-caused threats also need to be identified, addressed, and
monitored as part of a management plan. Additionally, the role of fire should be
addressed immediately, both as a research need and a management tool.
California Department of Parks and Recreation has proposed a prescribed burn
that would encompass this area. This controlled burn should take place only
under the most rigorous research and monitoring framework with the research

results used to improve the chances for long-term persistence of this species.

Collection and banking of seed in Center for Plant Conservation certified botanic
gardens is also a high-priority action for Cordylanthus nidularius. Seed banking
is prudent to guard against extinction of the species from chance catastrophic
events and to provide material for enhancement efforts in existing populations,
reintroductions, and/or introductions to new sites. Other important conservation
activities for C. nidularius include research on seed germination and propagation

techniques to assist in establishing refugia populations.
If plants (or additional populations) are discovered on private lands that are not

part of Mount Diablo State Park, they should be secured (through land
acquisition, conservation easements, or other means), monitored, and managed.
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In addition, unoccupied habitat that might provide space for expansion of the

population and habitat for pollinators and seed dispersers must be protected.

C. Arctostaphylos manzanita ssp. laevigata (Contra Costa manzanita)

1. Description and Taxonomy

Taxonomy. - Eastwood (1933) described Arctostaphylos manzanita ssp. laevigata
as Arctostaphylos laevigata from a specimen she collected on the old road
halfway up Mt. Diablo in 1922 (Bowerman 1944). She suggested that this species
was related to A. stanfordiana, from which it was distinguished by its white rather
than rose-colored flowers, panicles with pubescence, and thicker branches. 4.
manzanita was considered yet a different species with a much more arborescent
(tree-like) growth habit and slightly larger flowers than either A. laevigata or A.
stanfordiana. A. pungens was also classified as a separate species, having an
erect but low growth habit consistent with Arctostaphylos laevigata and
Arctostaphylos stanfordiana, but having slightly larger flowers and club-shaped
peduncle (Eastwood 1934). McMinn (1939, as cited in Bowerman 1944)
suggested that A. manzanita ssp. laevigata might be a hybrid between A.
manzanita and A. stanfordiana; however, the proposed parent species are absent
from Mt. Diablo. McMinn suggested that long isolation might have permitted
some stabilization of this hybrid form, and Bowerman pointed out that a few
shrubs on Mt. Diablo approach A. stanfordiana in habit, but these plants were
destroyed in the 1931 wildfire (Bowerman 1944, Adams 1940). Abrams (1951)
recognized Eastwood’s treatment and A. laevigata’s close affinity to
Arctostaphylos stanfordiana; however, Munz and Keck (1959) placed
Arctostaphylos laevigata as a subspecies to Arctostaphylos manzanita, where it

has remained.

Since Eastwood’s description, the tremendously diverse Arctostaphylos genus has
had at least four treatments, with many taxa becoming synonymous with others,
and others being further divided. A. manzanita ssp. laevigata has not escaped this
fate, and has been referred to in the literature not only as 4. manzanita
(Bowerman 1944), A. laevigata (Eastwood 1934) and A. stanfordiana (Abrams
1951), but also as 4. pungens ssp. laevigata (Howell 1945). Morphologically,
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many similarities exist between 4. manzanita and A. pungens; however, the fruits,

leaves and petioles of A. manzanita are larger.

Molecular genetic and morphologic studies are currently being conducted at San
Francisco State University to derive a phylogeny of the group and clarify
relationships of Arctostaphylos species and subspecies (V. Parker in litt. 1994).
Preliminary results using ribosomal DNA sequencing indicate that it may be
appropriate to elevate A. manzanita ssp. laevigata to a full species (M. Vasey
pers. comm. 1999).

Description. - Arctostaphylos manzanita ssp. laevigata (no illustration available,
but see closely related subspecies in Figure 9) is a non-burl-forming, low,
intricately branching, bushy shrub of the heath family (Ericaceae). The young
stems, leaves and inflorescence are clothed with a fine close pubescence (covered
with soft, short hairs). The mature leaves are glossy and smooth, from oblong to
lanceolate, with acute apex and base, and with about equal numbers of stomata
(small openings through which gaseous exchange takes place) on upper and lower
leaf surfaces. A. manzanita ssp. laevigata has small, white flowers, arranged in
drooping panicles (an indeterminate type of inflorescence with two or more
flowers on each branch) with generally dark stems and small bracts shorter than
the smooth pedicels (stalk to single flower of an inflorescence). The corolla
measures about 7 millimeters (0.28 inch). Flowers appear from January to
February and fruits from July to August. The fruits are bright red and usually
rather asymmetrical.

2. Historical and Current Distribution

Many of the Arctostaphylos species that occur in California are narrowly limited
within the state (Gankin and Major 1964). A. manzanita ssp. laevigata readily fits
the description of being narrowly limited, possibly even endemic to Mt. Diablo
(Figure 8). A. manzanita ssp. laevigata was originally described as endemic to
Mt. Diablo (Eastwood 1934, Bowerman 1944, Howell 1945).
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Figure 9. [lustration of Arctostaphylos manzanita ssp. manzanita, a close
relative of Contra Costa manzanita (Arctostaphylos manzanita ssp.
laevigata) (from Abrams 1951, with permission).
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The location of the type collection is “Mount Diablo, along the side of the old
road about halfway up the mountain”, May 17, 1922, Eastwood 11082.”
Unfortunately this location, without further clarification, is difficult to determine.
Bowerman (1944) lists the following locations with additional information from
main or figure text in parentheses: “East of Alder Creek, 1900 feet; East of
Mountain Springs Canyon, 2000 feet; road 8.9 miles from North Gate, 2600 feet;
Pine Canyon mouth, near most northerly west-heading streamlet on topographic
map; Emmons Canyon, west fork, south face; adjacent north face of Pine Ridge;
Wall Point ridge; Inner (ridge of ) Black Hills; Knoll south of Cave Point; Fossil
Ridge, north face; South face east of Dan Cook Canyon; Dan Cook Canyon”.

Some locations only had one to four individuals, but not all locations had plant
counts. Two additional locations are described solely within the main or figure
text: “East of Knob-cone Point, the site of the 1931 fire; and Sycamore Creek,
including the west fork of Sycamore Canyon on the south-facing slope, the

east fork of Sycamore Canyon on the south-facing slope, and the northeast fork of
Sycamore Creek, southwest and northwest exposures.” Arctostaphylos manzanita
ssp. laevigata has been reported from other locations but the identity of these
plants needs clarification (S. Edwards pers. comm. 1999). Some mention is made
of this plant occurring on Mt. Saint Helena in Lake County (R. Gankin in /itt.
1985), at East Bay Regional Park District’s Black Diamond Mines Regional
Preserve near Antioch (California Native Plant Society in /itt. undated), and the
City of Walnut Creek’s Lime Ridge (R. Hawley pers. comm. 1999).

The California Natural Diversity Data Base (1998) lists the current distribution of
Arctostaphylos manzanita ssp. laevigata as a localized area within Mt. Diablo
State Park: Wall Point east to Live Oak Campground, west of Rock City; the
Nature Trail just west of Park Headquarters; Dan Cook Canyon; and below
Gibraltar Rock. This description may indicate a more restricted range than

historically recorded, or may be an artifact of the absence of directed surveys.

3. Life History and Habitat

Reproduction and Demography. - As very little has been published on

Arctostaphylos manzanita ssp. laevigata, only general information on the genus is
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presented. Arctostaphylos is a genus of evergreen woody plants found growing
for the most part under more or less xeric (dry) conditions. The thick and
coriaceous (leather-like), erectly borne leaves are typical of xerophilous (arid
adapted) plants. The bark of older stems is a striking feature, being
predominantly smooth, thin, and of a deep mahogany color. The flower buds are
generally formed late in the previous season and anthesis (flowering) is usually
triggered by the first sustained rise in temperature after the winter rains (Adams
1940).

Arctostaphylos manzanita ssp. laevigata does not have a root crown from which
to re-sprout after a fire or other disturbance. This species, therefore, is an obligate
seeder. The conditions necessary for successful sprouting from seed are
unknown. As with other obligate seeders, fire or scarification by digestive
processes may be required for germination (Schoenherr 1992). State Park Ranger
C. Nielson (in litt. 1999), suggested that based on his observations following
several prescribed fires on Pine Ridge at Mt. Diablo State Park, Arctostaphylos
manzanita ssp. laevigata responded well. Bowerman noted that the time of year
the fire occurred and the number and vitality of the fruits may be factors involved
in the different rate of reproduction seen following two wildfires in areas
dominated by Arctostaphylos manzanita ssp. laevigata and Arctostaphylos
auriculata (Mt. Diablo manzanita). Wall Point was devastated by wildfire in
October of 1925, killing most of the individual manzanita plants. It was not until
1940 that the manzanitas were again established. Knob-cone Point was burned in
July 1931, and following the wildfire seedlings of both manzanita species came
up in abundance (Bowerman 1944).

Habitat and Community Associations. - Arctostaphylos manzanita ssp. laevigata
is a constituent of chaparral, normally on southern exposures from 152 to 788
meters (500 to 2,600 feet). This plant rarely occurs among trees on north-facing
hillsides. Typical associates include Adenostoma fasciculatum (chamise) and
another endemic Arctostaphylos species, A. auriculata (Mt. Diablo manzanita)
(Bowerman 1944). Other species associated with A. manzanita ssp. laevigata
include Arctostaphylos glandulosa (Eastwood manzanita), Baccharis pilularis

(coyote brush), Eriodictyon californicum (California yerbasanta), Salvia mellifera
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(black sage), and Mimulus aurantiacus (orange bush monkeyflower) (California
Natural Diversity Data Base 1998).

4. Reasons for Decline and Threats to Survival

Reasons for Decline. - 1t is unknown whether Arctostaphylos manzanita ssp.
laevigata has declined or has always been restricted in distribution. Botanists
knowledgeable of the area are either of the impression that there has been no
decline (S. Edwards pers. comm. 1999) or are reserving judgment. There have
been no population trend studies from which to determine if there has been a
decline, and until all historical locations are revisited a determination of trend is

premature.

Threats to Survival. - The California Native Plant Society records Arctostaphylos
manzanita ssp. laevigata as endangered in a portion of its range (Skinner and
Pavlik 1994). Road maintenance, succession to woodland, clearing for a fire
break, recreational uses, brush and slash burning, and fire suppression have been
listed as threats to the species (California Natural Diversity Data Base 1998). IlI-
timed prescription burns could also be a threat. Other threats may include
damage from feral pigs or the paddocking of livestock on the periphery of Mt.
Diablo State Park. Additionally, small, isolated populations are vulnerable to
extinction from random fluctuations in population size due to naturally occurring
events such as disease or variations in population characteristics caused by annual
weather patterns, and other factors. If the populations become small, then they
may also become vulnerable to the effects of genetic drift (the loss of genetic
variability) and inbreeding depression (the expression of deleterious genes).
These phenomena reduce the ability of populations and individuals to respond
successfully to environmental stresses (K. Ralls in /itz. 1998); although these
effects have not yet been identified as threats, they should be considered possible

threats to the long term conservation of the species.

5. Conservation Efforts

No specific conservation efforts have been conducted for this species. This

species appears never to have had Federal status. As a species classified as 1B by

I1-24



the California Native Plant Society, Arctostaphylos manzanita ssp. laevigata must
be fully considered during preparation of environmental documents relating to the
California Environmental Quality Act (Skinner and Pavlik 1994).

6. Conservation Strategy

It has not been confirmed that Arctostaphylos manzanita ssp. laevigata
populations are declining. However, evidence exists that the chaparral and scrub
communities of which A. manzanita ssp. laevigata is a component may, in some
areas, be suffering from the interruption of natural disturbance regimes. Fire
suppression activities have led to decadent chaparral and scrub communities. The
extent of this decadence and the resulting long-term effect on 4. manzanita ssp.
laevigata population trends is unknown. Mapping of population locations and
monitoring of population trends, as identified under the California Department of
Parks and Recreation Resource Directive (California Department of Parks and
Recreation 1990), are clearly essential for an accurate portrayal of Arctostaphylos
manzanita ssp. laevigata and chaparral/scrub community health. Protecting the
populations on Mt. Diablo State Park lands will be essential to the long-term
conservation of this species, as will the protection of other public lands identified
as having this species. The reestablishment of disturbance, such as fire, may
prove essential to the long-term survival of Arctostaphylos manzanita ssp.
laevigata. Developing methods of propagation, including knowledge of
pollinators and the requirements for seed germination, may be a safeguard needed
to prevent this species from future decline. Finally, a status review should be
undertaken once current versus historic distribution, population health and threats,
and available protection mechanisms have been established (approximate time
line of 3 years), to determine if further protection, such as Federal listing, is

needed.

Cooperating and coordinating with other agencies who have a stake in Mt. Diablo
State Park (or other areas that may be found to harbor Arctostaphylos manzanita
ssp. laevigata) is essential. Establishing conservation strategies in cooperation
with California Department of Forestry and Fire Protection and California
Department of Parks and Recreation fire personnel are a priority. Determining

defensible areas, conditions for “let it burn” policies, fire break construction, and
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other pre-suppression or suppression activities should be agreed upon and

incorporated into fire management plans and fire personnel training programs.

D. Arctostaphylos pallida (pallid manzanita)

1. Description and Taxonomy

Taxonomy. - Arctostaphylos pallida, a member of the heath family (Ericaceae),
was described by Eastwood (1933), based on a specimen collected in 1902 by

W. W. Carruth on the summit of the East Oakland Hills. Prior to Eastwood’s
treatment, these plants were included in Arctostaphylos andersonii. Jepson
(1925, 1939) did not recognize the new species and continued to include the
material under Arctostaphylos andersonii. McMinn (1939) published the
combination Arctostaphylos andersonii var. pallida (Eastw.) J. E. Adams ex
McMinn, apparently agreeing with Adams’ conclusions (first presented in his
1935 dissertation at U. C. Berkeley) that the Oakland material was distinct but
related to Arctostaphylos andersonii. This combination was not published by
Adams until several years later (Adams 1940). In their floristic treatment of
California, Munz and Keck (1959) followed McMinn’s treatment. Subsequently,
however, Wells (1969, 1990) recognized Eastwood’s original placement of this
taxon as a species separate from Arctostaphylos andersonii. Wells (1993)
retained this treatment of the genus in the current Jepson Manual (Hickman 1993)
addressing the higher plants of California. Molecular and morphological studies
of Arctostaphylos taxa are currently being conducted at San Francisco State
University. DNA sequencing will be used to derive a phylogeny of the group and
clarify relationships among the taxa (V. Parker in litt. 1994).

Description. - Arctostaphylos pallida (Figure 10) is an upright, non-burl-forming

shrub in the heath family (Ericaceae). A. pallida attains heights of up to 4 meters
(13 feet), with rough, gray or reddish bark. The twigs are bristly and canescent
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Figure 10.  Illustration of Arctostaphylos pallida (pallid manzanita) (from
Abrams 1951, with permission).
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(covered with fine hairs). The pale green leaves surround (clasping) the stem, and
are sessile (attached directly to the stem). The shape of the leaves range from
ovate to triangular with auriculate (ear-shaped) lobes at the base. The leaves are
bristly, glaucous (covered with a whitish waxy covering), 2.5 to 4.5 centimeters
(1.0 to 1.8 inches) long, 2 to 3 centimeters (0.8 to 1.2 inches) wide (Wells 1993),
and strongly overlapping. The dense, white, rose, or white-rose tinged (B.
Johnson in litt. 1983) flowers are urn-shaped and 6 to 7 millimeters (0.2 to 0.3
inch) long. The flowering period is from December to March (California
Department of Fish and Game 1979).

Another conspicuous characteristic of Arctostaphylos pallida is the development
of dead or decorticated (de-barked) areas on the branches and trunks (Davis 1973
as cited in Amme and Havlik 1987a). This condition, called bark stripping, was
first described by Adams (1934) in individuals of Arctostaphylos myrtifolia (Ione
manzanita) and Arctostaphylos viscida (sticky whiteleaf manzanita). Bark
stripping is most common in the older individuals. Adams deemed it to have a
pathological origin, but Davis disagreed, suggesting that “stripping is a positive
adaptation to the Mediterranean climate”. He hypothesized that in areas protected
from fire, the ability of the shade intolerant Arctostaphylos pallida plants to
maintain live tissue lessens; in order to continue meristem growth without adding
new increments of living tissue the plant partially shuts down growing cells,
resulting in tissue sloughing that manifes